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(57) Abstract 

A compoand of structure (!)• in whicb R^ is an opdonally substituted to 10-mcmbeied azyl or beteroaxyl ring; suitably R' is an 
optiottally snbstitated 6- or 10-membered aryl ring such as phenyl or niphtfayl; suitably R^ is an opttooally substituted 6- to lO-membcied 
faeteraaxyl ring containing from 1 to 4 nitrogen atoms. R^ is hydrogen, halogen, Ci-4 alkyl, CN, NO2 or CFa; R^ is bydiogen. halogen, Oi^ 
alkyl, ON, NOz or OF3; R^ is CXR^)(R^)CIUNR^^ <3I=NNHC(NH)NH2 or a; R^ and R^ are hsdq)ettdently hydrogen or Ct^ a&yl; R« 
and R'' are the same or different and are each hydrogen or Ci^ alkyl or tDgether with the idtrogen atom to which ttiey are attached form a 
ling; is hydrogen. Ct^ alkyl, or Cm alkenyl; R« is hydrogen and R^ is hydrogen or hydroxy, or R* and R^ together represent a bond; 
and q and m ago independently 1 or 2; and phaimaceatically acceptable salts, solvates and hydrates thereof. The con^ionnds are 5-HTi-like 
agonists (or partial agonists) and as such are expected to have utility in medidiie in the treatment and/or prophylaxis of migraine, aitd other 
co ndit iops a s so r in trd with cq>halic pain, sucb as cluster hftftdacbe, headache associated with vascular dtsofders and otfaer neuralgia. Iliey 
are also e:q»ected to have utility in die treatment or prophylaxis of portal bypertensioa. 
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TRYPTAHINE ANALOGUES AS 5-HTl-LIKE AGONISTS 

The present invention relates to novel tryptamine analogues, processes and 
intennediates useful in their preparation, pharmaceutical compositions containing them 
and their use in therapy, in particular for the treatment and/or prophylaxis of disorders 
characterised by excessive vasodilatation, such as migraine and portal hypertension. 

The present invention therefore provides, in a first aspect, a compound of 
structure (I): 



15 




10 Structure (I) 

in which 

is an optionally substituted 6- to 10-membered aryl or heteroaiyl ring; 
r2 is hydrogen, halogen, Ci-4alkyl, CN, NO2 or CF3; 
r3 is C(R4)(r5)CH2NR6r7. -CH=NNHC(NH)NH2 or 

a 

\ a 
NR : 



r4 and r5 are indepradentiy hydrogen or Ci.4alkyl; 

r6 and R'^ are the same or different and are each hydrogen or Cj^alkyl or together with 

the nitrogen atom to which chey are attached form a ring; 
r8 is hydrogen, Ci^alkyl, or C3-6alkenyl; 
20 R*^ is hydrogen and R^ is hydrogen or hydroxy, or R^ and R^* together represent a bond; 
and 

q and m are independendy 1 or 2; 

and pharniaceutically acceptable salts, solvates and hydrates thereof. 

Suitably R^s an optionally substituted 6- or 10-membered aryl ring such as 
25 phenyl or naphthyl. 

Suitably R^ is an optionally substituted 6- to 10-membered hcteroaryl ring 
containing from 1 to 4 nitrogen atoms. Examples of such heterparyl rings include 
pyridine, pyridazine, pyrimidine, pyra2dne, triazine, quinoline, or quinazoline. Particular 
exanq)les are pyridine, pyridazine, pyrimidine, pyrazine or quinoline. 
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The heteroaryl ring can be linked via a carbon or nitrogen atom of the heteroaryl 

ring. 

Suitably r1 is unsubstituted or substinited by up to 3 groups selected from halo, 
CMalkyl, hydroxy, oxo. Ci.4alkoxy, .C02R9 , -NHC0R9, -CONRIOrH^ 
5 -S02NR1^1^ -NHSO2RI2 NO2. -NRIOrI 1, NHCONH2, CN, CF3 or CF3O wherein 
r9 to r1 1 arc independently hydrogen or Ci^alkyl and r12 is Ci-4alkyl. 

Suitably, r2 is hydrogen, halogen, Ci.4alkyl. CN, NO2 or CF3. Preferably r2 
is hydrogen or halogen, in particular hydrogen or chlorine. 

Suitably r3 is C(R^)(R5)CH2NR6r7 or .CH=NNHC(NH)NH2. 
Suitably, R"^ and r5 are hydrogen or Ci ^alkyl. Preferably R* and r5 are both 
hydrogen or methyl. 

Suitably, R^ and R'' are the same or different and are each hydrogen or Cj^alkyl 
or together with the nitrogen atom to which they are attached form a ring. Preferably R^ 
and r7 are both hydrogen or methyl. 

Suitable rings formed by r6 and R^ together with the nitrogen atom to which 
they are attached include for, example, 5- or 6-memberBd rings such as pyrrolidino and 
piperidino rings. 

Suitably r3 is a group 

a 

^ m),^ 

20 Examplesof Ci^alkyl groups (alone or as part of another group, c.g. 

Ci^alkoxy) include methyl, ethyl, propyl or butyl which can be straight chain or 
branched. 

Examples of halo groups include fluoro, hromo. chloro or iodo. 
Particular compounds of structure (I) include : 
25 4-chloro-3-[2-N,N-(dimethylamino)ethyll-5-phenylindole, 
4-chloro-3-(2-aminoethyl)-5-phenylindole, 

4^hloro-3-(l-methyl-l,2,3,6-tetrahydn>^pyridyl)-5-phenyUndole, 

4- chloro-5-phenylindole-3-carboxaldehydeguanylhydrazone, 
3-[2-(dimethylamino)ethyl]-5-phcnylindole, 

30 3-(2-aimnoethyl)-5-phenylindole, 

3-(l-methyH^,3,6-teffahydro-4-pyridyl)-5-phenylindole, 

5- phenylindole-3-carboxaldehyde guanylhydrazone, 
3-[2-(dimethylaniino)ethyl)-5-(l-naphthyl)indole, 
3-(2-aminoethyl)-5-(l -naphthyl)indole. 
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3-[2-(dimethylaniino)ethyl]-5-(2,6-dimethylphenyl)indole, 
3-(2-aininoethyl)-5-(2,6"dimethylphenyl)indole, 
4s;hloro-3-[2-(dimethylainino)cthyl]-5-(6-inethoxy-3-pyridyl)indole, 
3-(2-aimnoeihyl)-4-chloro-5-(6-Tnethoxy-3-pyridyl)indole, 
5 4-cMor(>-5-(l ♦2-dihydro-6-oxo-3-pyridyl)-3-[2-(dimethylarnino)eth^ 
3-(2-aminoethyl)-4-cMoTO-5-(l »2Hiihydro-6K>xo-3-pyridyl)ind 
5-(l ,4-dihydro-4-oxo- l-pyridyl)-3-( 1 -methyl- 1 A3,6-tetrahydro-4-pyridyl)indole. 
3-(2-aminoethyl)-5-(2-pyridyl)indole, 
3-[2-(diincthylanuno)ethyl]-5-(2-pyridyl)indole, 
10 3-[2-(din)ethylainino)ethyl]-5-(4-fluorophenyl)indole, 
3-{2-aniinocthyl)-5-(4-fluorophenyl)indole, 

3- (2-aniinoethyl)-4-chloro-5-(4-fluon>phenyl)indole, 

4- chloro-3-r2-(N,N-diinethylamino)ethyl]-5-(4-fluorophenyO^ 
3-[2-(N,N-dimethylaniino)ethyl]-5-(4-mcthylphenyl)indole. 

15 4-chloro-3-[2-(N,N-<iiniethylamino)ethyl]-5-(4-mcthylph^ 
3-(N-incthylpipcridin-4-yl)-5-pheiiylindole, 

5- (l ,4-dihydit>-4-oxo- 1 •pyridyl)-3-(N-methylpiperidin-4-yl)indole, 
5K2-cyanophcnyl>3-(l-mcthyl-lA3,6-tetrahydn>-4-pyridyl)^ 
5-(2Hcyanophenyl)-3-0*^-methylpiperidin-4-yl)indole. 

20 3-(l-methyl-l,23.6-tedahydio-4-pyridyl)-5-(3-pyridyl)indo^^ 
3-(N-methylpiperidin-4-yl)-5-(3-pyridyl)indoie, 

5-(4-niethoxy-2-pyriimdinyl)-3-( 1 -methyl- 1 ^,3»6-tctrahydn>-4-pyridyl)indole, 
5-(4.methoxy-2-pyrimidinyl)-3-(N-methylpipeiidin-4-yl)iiuiol^^ 
5-(l ,4-dihydn>-4-oxo-2-pyrimidinyl)-3-( l-mclhyl- 1 ^,3,6-tctrahydn>-4.pyridyl)indole, 
25 4-chloro-3-[2-(Nja-dimethylamino)ethyl]-5-(4-methoxyphenyl)i^ 

3- [2-0>I,N-dimethylamino)clhyl]-5-(4-mcthoxyphenyl)indole, 

4- chlort>-5-(4-chlofophenyl>3-[2-(N,N-dinMthylamino)ethyl]^^^ 

5- (4-chlorophenyl)-3-[2-(N,N'Kiimcthylainino)cthyllindole. 
5-(4-cAlcm>phcnyl)-3-(2-aininocthyl)indole. 

30 4-diloro-3-I2-(N»N-dimeihylainino)cthyl]-5-(4-triflu^ 

3-(2-aiiiinocthyl)-5-(4-trifluoromethylphenyl)indole, 

3-[2-(N,N-dimethylaniino)ethyl]-5K4-trinuoromcthylphcnyl)indole, 

3-(2-aininocthyl)-5-( 1 ,4-dihydn>-4^xcy- 1 -pyiidyl)indole. 

5-(l,4-dihydio-4K)xo-l-pyridyl)-3-[2-(NJ^-diincthylamino)eA 
35 5-phenyl-3-(l^^,6-tetrahydropyridiny-4-yl)indole, 

3- [2-(methylainino)ethyl]-5-phenyUndole, 

4- chloro-3-[2-(incthylamino)ethyl]-5-phcnylindole. 

5- (6-methoxy-3-pyridyl)-3-(l-methyl-1.23,6-tetrahydro-4-pyridyl)indole, 
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3- (4-hydrDxy-N-methylpiperidin-4-yl)-5-(6-inethoxy-3-pyridyl)indole, 

4- chloro-3-[2-(dimcthylamino)ethyn-5-(2-methoxy-3-pyridyl)indole, 
3-[2-(dimethylamino)ethyl]-4-methyl-5-phenylindole, 
3-[2-aininoeihyl]-4-mcthyl-5-phenylindole, 

5 4-chloro-5-<l ,2-dihydio-2<^xo-3-pyridyl)-3-f 2-(dimethylaniino)ethyllindole, 

3-(2-aimnoethyl>4-chloro-5-a"mcthoxy-3-pyridyl)indole, 

3-(2-aininoethyl)-4-chloro-5-(l ,2-dihydio-2K)xo-3-pyridyl)indole. 

3-(2-aimnoethyl)-4-chlan>-5-(4-methoxyphcnyl)indole, 

3-(2-aimnoethyl)-5-(4-niethoxyphenyl)indole. 
10 3-(2-aimnoethyl)-4-chloio-5-(4-inethylphcnyl)indolc. 

3-(2-aiiiinoethyl)-5-(4-inethylphenyl)indole. 

3-(2-aniinoethyl)-4-chlon>-5-{4-chlorophenyl)indolc, and 

3-(2-aimnocthyl)-4-chloro-5-(4-trifluonmiethylphcnyl)indol^ and 

phannaceutically acceptable salts, solvates or hydrates thereof. 
X5 Phannaceutically acceptable add addition salts of the compounds of structure G) 

include, for example, those fomned with inorganic acids e.g. hydrochloric, sulphuric, 

methanesulphonic or phosphoric acids and organic acids e,g. succinic, maleic, citric, (D) 

and (L) taitaric, acetic or fumaric acid Other non-pharmaceutically acceptable salts e.g. 

oxalates may be used for example in the isolanon of compounds of formula (I), and are 
20 included within the scope of this invention. Also included within the scope of the 

invention are solvates and hydrates of compounds of formula (I). 

It will be appreciated that certain compounds of structure CO for example where 
is other than hydrogen may contain an asymmetric centre. Such compounds will exist 

as two (or more) optical isomers (enantiomers). Both the pure enantiomers, racemic 
25 mixtures (50% of each enantiomer) and unequal mixtures of the two, are included within 

the scope of the present invention. Further, all diastereomeric forms possible (pure 

enantiomers and mixtures thereof) are within the scope of the invention. 

The compounds of the present invention can be prepared by processes analogous 

to those known in the art The present invention therefore provides, in a further aspect, a 
30 process for the preparation of a compound of structure (I) or a salt, solvate or hydrate 

thereof, which comprises: 

(a) for compounds in which r3 is C(R^)(R5)CH2NR6r7 reduction of a 

compound of structure (11): 
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Structure (11) 

(in which and aie as described for structure 0) and Y is a reducible group) 
optionally in the presence of a confound of the formula r6r7nh in which R^ and R^ are 
as described for structure (I); or 

(b) reaction of a compound of structure (ID) : 




"NHNH2 
Structure (HI) 

(wherein R^ and R^ are as hereinbefore defined) 
10 « a salt thereof* with a compound of structure (TV) : 

r3cH2CHO 
Structure (IV) 

or a protected derivative (e.g. an acetal or ketal) thereof wherein r3 is as described for 
15 structure (I); or 

(c) for compounds where R^ is 



a 

(CHj),^ 



reaction of a coa^>ound of structure (V) : 



20 
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(wherein r1 and are as hereinbefore defined) 
with a compound of structure (VI) : 

(CH,) 

13 

NR : 
Structure (VI) 

5 (wherein r13 is a N-piotecting group or R* as hereinbefore defined and q and m are as 
hereinbefore defined), and if required removing the N-protecting group and/or dehydrating 
to form a compound wherein R^ and R^ together represent a bond and optionally 
thereafter hydrogenating to form a compound wherein R^ and R*> arc both hydrogen; 
(d) reaction in the presence of a palladium catalyst of a compound of 
10 structure (VII) : 




Structure (VII) 

with a compound of fomiula R^X^, wherein R^^ is hydrogen or an N-protecting group, 
r15 is a group R^ as hereinbefore defined or a precursor thereof, R^ is as hereinbefore 
15 defined and one of and X^ is B(OH2) and the other is a suitable leaving group, and 
thereafter if required removing the N-protecting group and/or converting R^^ to a group 
r2; 

(e) for compounds wherein r3 is -CH=NNHC(NH)NH2, reaction of a 
compound of structure (Vm) : 



2 




CHO 



H 

Structure (Vm) 

wherein R^ and R^ are as hereinbefore defined with aminoguanidine or an acid addition 
salt thereof; 
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and thereafter optionally 

• converting a group R ^ into another group R ^ ; 

• converting a group into another group R2: 

• forming a phamiaceutically acceptable salt or hydrate thereof 

5 In compounds of structure (II) Y may be a group which is converted to 

-C(r4)(r5)CH2NR6r7 when reduced in the presence of R^r'NH, in which case 
examples of Y include •C(R*)(r5)CN; and -C(R4)(r5)CHO. Altematively Y may be a 
group which itself can be reduced to -C(R^)(R5)CH2Nr6r7^ such groups including 
-C(R^)(R5)CH2N02, -C(R*)(R5)CH2N3. .COCONR6r7,-C(R^)(R5)CONR6r7, 
10 <:(R4)=CHN02 and -C(R^)(R5)CH2NR6CX>r7. 

It will be appreciated that the precise method of reduction will depend on the 
nature of the group Y, such methods being well known in the art 

When Y represents -C(R^)(R5)CH0 or -C(R'^)(r5)CN the reaction between a 
compound of structure (H) and an amine r6r7nh is suitably carried out under reductive 
15 amination conditions, for example, catalytic hydrogenation in the presence of the amine 
R^r7nh and a suitable solvent Suitable catalysts include, for example, Raney nickel. 
Suitable solvents include, for example, C] _4alkanols, in particular methanol. The 
reaction is carried out at ambient temperature or elevated temperature for as long as is 
necessary for the reaction to be complete. Preferred reaction conditions include, for 
20 example for compounds in which R^ and r7 are both hydrogen, hydrogenation in 

methanolic anmionia in the presence of a Raney nickel catalyst; and where R^ and r7 are 
both C2.4alkyl, for example methyl, hydrogenation in the presence of dimethylamine in 
methanol as solvent and Raney nickel as catalyst. 

When Y represents a group -C(R4)CR5X312N02. -C(R^)(R5)CH2N3, 
25 -CXXX)NR6r7, or -C(R^)(R5)CONR6r7 the reduction may be effected for example using 
allane (prepared from lithium aluminium hydride and sulphuric acid) or lithium aluminium 
hydride in a solvent such as tetrahydrofuran. Altematively a group -C(R^)(R5)CH2N02 
may be reduced by catalytic hydrogenation, using for example palladium on charcoal or by 
treatment with cobalt boride prepared by treating a cobalt (II) salt such as cobalt chloride 
30 with sodium borohydride in a suitable solvent such as methanol. 

Reduction of a group -C(R^)(R5)CH2NR^C0R7 may be accomplished using a 
hydride such as lithium aluminium hydride. 

It will be appreciated that a variety of other substituents Y and methods of 
reduction are well-known in tryptamine chemistry, such as those described in 
35 GB 2185020A, and may also be employed in process (a). 

The intermediate compounds of stmcture (II) can be prepared by standard 
pnx:6dures. 

Thus, compounds of structure (II) wherein Y represents -CH2CN may be 
prepared from the corresponding gramine (i.e. 3-dimethylaminomethyl) compound by 
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cyanadon e.g. using potassium cyanide. The gramine derivative may be obtained by 
reaction of the 3-unsubstituted indole with bisdimethylaminomethane in the presence of 
acetyl chloride and in a suitable solvent, such as dichloromethane. 

Alternatively the gramine derivative may be obtained by reaction of a compound 
5 of structure (IX) : 



15 

R 




14 



Structure (K) 

vrith a compound of formula R^X^ wherein r1, r15, and x2 are as hereinbefore 
defined in analogous manner to process (d). 
10 A 3*unsubstituted indole may be prepared from an appropriately substimted 

nitrotoluene derivative according to the following reaction scheme 1 : 

Scheme 1 




Structure (V) 



(1) Me2NC31(OEt)2, DMF, pyrrolidine 
20 (2) N2H4Ji20,Ni. 

Alternatively a 3-unsubstituted indole may be obtained from an appropriately 
substimted benzaldehyde derivative according to the following reaction scheme 2 : 
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(1) 



X!" 



COOEt 




10 



15 



Structure (V) 

(1) Ethyl azidoacetate/sodium ethoxide/ethanol 

(2) toluene, (reflux) 

(3) (i)Ethanol/sodiuin hydroxide (ii)HCl 

(4) heating. 

When Y represents -C(R^)(R5)CH2NR6cX)R7 a compound of structure (H) may 
be prepared by reacting a corresponding aminoethyl compound with an acylating agent, 
for example an anhydride such as acedc or propionic anhydride or a mixture of an acid 
with an anhydride e.g. fomuc acid and acetic anhydride. This intermediate provides a 
convenient method of preparing compounds of structure (I) wherein one of and R'' is 
hydrogen and the other a Cj^alkyl group. 

A compound of structure (II) wherein Y represents -COCONR^R'' may be 
prepared from an indole of structure (X) : 



H 



Structure (X) 
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by reaction with oxalyl chloride followed by an amine HNR^R^ and subsequently 
introducing the group R^. When is halogen e.g. iodine this may be introduced by 
reaction of a compound of structure n where r2 is H and Y is CCX:ONr6r7 with an 
sq>propriate halide e.g, potassium iodide in an acidic medium such as irifluoroacetic acid in 
5 the presence of thallium trifluoroacetate. 

A compound of structure (D) wherein Y represents -C(R4)(r5)CHO may be 
prepared for example by oxidation of the corresponding alcohol, using an oxidising agent 
such as pyiidinium chlorochromatc, or dimethylsulphoxide with oxalylchloride and 
triethylamine. 

10 The alcohol may itself be obtained by a cyclisation analogous to process (b). The 

alcohol may also be converted to a halide derivative and thence to an azide using standard 
procedures, to give a compound of structure (11) wherein Y represents -C0^^)(R5)CH2N3, 

A compound of structure (V) can be prepared by reacting a compound of 
structure (XI) : 

"A? 

15 R 

Structure (XI) 

with a compound of formula R^X^, wherein R^ . R^^, r15, and X2 are as hereinbefore 

defined in analogous maimer to process (d) . 

Cyclisation according to process (b) is a standard method for preparing indole 
20 compounds and may be effected by methods well known in the art, for example by heating 

a compound of structure (HI) with a compound of structure (IV) in a non-aqueous solvent 

such as acetic acid or an aqueous or non-aqueous solvent e.g. an alcohol such as methanol 

in the pr^ence of an acid catalyst such as hydrochloric add or a Lewis acid such as boron 

trifluoride, or in the presence of an acidic ion exchange resin. 
25 A compound of structure (HI) may be obtained from the conespoiKling aniline 

derivative by diazotisation, for example using sodium nitrite and concentrated 

hydrochloric acid, and subsequent reduction. 

In prx>cess (c) the reaction of a compound of stracture (V) with a compound of 

structure (VI) is suitably performed in the presence of a base e.g. sodium methoxide in an 
30 organic solvent such as a Ci.2aUcanol at ambient temperature or elevated temperature e.g. 

SO-SO^'C conveniendy at the reflux temperature of the reaction nuxture. Under these 

reaction conditions the compound wherein R^ and R*> together represent a bond is formed 

by dehydration of the intermediate compound wherein R^ is hydrogen and R*> is hydroxy. 

Under suitable conditions both of these products can then be isolated in standard OMnner. 
35 Alternatively the reaction can be carried out under acidic conditions, e.g. in acetic acid at 
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elevated terperature (e.g. SO-IWC). These acidic conditions are parriculariy useful when 
r2 is not hydrogen, e.g. when is Q. When r13 is a N-protecting group for example 
tert-butoxvcarbonvl this can be removed in standard manner for example by treatment 
with HQ in methanol or with trifluoroacetic acid. If desired the dehydrated product can 
5 be hydrogenated in standard manner to afford the compound wherein R^ and R*' are both 
hydrogen. 

In process (d) suitable leaving groups for or include halo, such as bromo 
or iodo or tnfluoromethanesulphonyloxy. The reaction is stiitably performed in the 
presence of a palladium catalyst such as tetrakis (triphenylphosphine) palladium and a base 

10 such as triethylamine, barium hydroxide, sodium bicarbonate or sodium carbonate and, 
when X^ or X^ is trifluoromethanesulphonyloxy, a halide salt such as lithium chloiide, in 
a solvent such as dimethylformamide, acetonitrile, toluene, benzene, tetrahydrofiiran, 
ethanol, dimethoxyethane, water or mixtures thereof, at an elevated temperature (e.g. 30- 
150**C), preferably at the reflux temperature of the reaction mixture. 

15 Suitable N-protecting groups include trialkylsilyl groups such as triisopropylsilyl 

vi^iich can be removed in standaid maner, e.g. by treatment with tetra-n-butylammonium 
fluoride in a suitable solvent such as tetrahydrofuran or dichloromethane. 

An example of a precursor of the group R^ is hydrogen which is a suitable 
precursor for halogen as hereinbefore described for the introduction of such a group into a 

20 compound of structure (X). 

A compound of structure (VH), (DC) or (XI) wherein X^ is B(OH)2 is suitably 
prepared by reacting the organolithium or Grignard reagent, formed from the 
corresponding compound vt^icrein X^ is a leaving group such as halo e,g- bromo or iodo, 
with a tri-Ci_4alkylborate such as trimethyl, triisopropyl or tri-n-butyl borate in an organic 

25 solvent such as diethyl ether or tetrahydrofuran with cooling (e.g. -80 to 10**O, followed 
by aqueous work-up. 

In a similar numner a cxm^und of structure (XII) : 



R 




Structure (XII) 

30 wherein R^ and r2 are as hereinbefore defined, which is the starting material of scheme 1, 
can be prepared by reacting a compound of structure (Xni) : 
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X 




Structure (Xm) 



with a compound of formula R^X^, where r1 , r15, and are as hereinbefore 
defined. 

5 In process (e) acompound of the structure (DC) is suitably reacted with an acid 

addition salt of aminoguanidine, e.g. the hydrochloride, in a suitable solvent such as a 
Ci^alkanoU eg. methanol or ethanol at ambient or preferably elevated temperature, c.g. 
30-100**C, conveniently at the reflux temperature of the reaction mixture. 

A compound of the structure (K) can suitably be prepared by reacting a 

10 compound of structure (V) as hereinbefore defined with a Vilsmeier reagent formed from 
phosphoryl chloride and dimethylfontnamide followed by aqueous work-up in the presence 
of a base such as sodium hydroxide. 

Suitable interconvcrsions of R^ groups, and of R^ groups, will be apparent to 
those skilled in the an and can be carried out by standard procedures. 

IS Acid addition salts of compounds (I) can be p repar ed by standard procedures, for 

example, by reaction with suitable organic and inmganic acids, the nature of which will be 
apparent to persons skilled in the ait. 

Compounds of structure (I) have affinity for the 5-HTi-like receptor and are 
expected to be useful in treating disease states which require modulation of the S-HTi-like 

20 receptor. In particular the cottipounds are 5-HTi-like agonists (or partial agonists) and as 
such are expected to have utility in medicine in the treatment and/or prophylaxis of 
migraine, and other conditions associated with cephalic pain, such as cluster headache, 
headache associated with vascular disorders and other neuralgia. They are also expeaed to 
have utility in the treatment or prophylaxis of portal hypertension. 

25 In a further aspect, the invention provides a method of treatment of conditions 

which require alteration of the S-HTj-like receptor in particular migraine or portal 
hypertension which comprises administering to a subject in need thereof an effective 
amount of a compound of structure (T) or a phanTUu:eutically acceptable salt, solvate or 
hydrate thereof. 

30 For use in medicine, the compounds of the present invention arc usually 

administexed in a standard pharmaceutical composition. The present invention therefore 
provides in a further aspect pharmaceutical compositions conq>iising a compound of 
stnicnne (I) or a pharmaceutically acceptable salt, solvate or hydrate thereof and a . 
pharmaceutically acceptable carrier. 



. 12- 



wo M/14771 PCT/EP93/03564 

The compounds of the invention may be administered by any convenient route, 
for example by oral» parenteral, buccal, subhngual, nasal, rectal or transdermal 
administration and the pharmaceutical compositions adapted accordingly. 

The compounds of structure (I) and tfieir pharmaceudcally acceptable salts which 
5 arc active when given orally can be fomulated as liquids, for example syrups, suspensions 
or emulsions, tablets, capsules and lozenges. 

A liquid formulation will generally consist of a suspension or solution of the 
compound or pharmaceutically acceptable salt in a suitable liquid cairier(s) for example, 
eihanol, glycerine, non-aqueous solvent, for example polyethylene glycol, oils, or water 
10 with a sui^nding agent, preservative, flavouring or colouring agent. 

A composition in the form of a tablet can be prepared using any suitable 
pharmaceutical cairier(s) routinely used for preparing solid formulations. Examples of 
such carriers include magnesium stearate, starch, lactose, sucrose and cellulose. 
A composition in the form of a capsule can be prepared using routine 
15 encapsulation procedures. For example, pellets containing the active ingredient can be 
prepared using standard carriers and tfien filled into a hard gelatin capsule; alternatively, a 
dispersion or suspension can be prepared using any suitable pharmaceutical carrier(s), for 
example aqueous gums, celluloses, silicates or oils and the dispersion or suspension then 
filled into a soft gelatin c^sule. 
20 Typical parenteral compositions consist of a solution or suspension of the 

compound or pharmaceutically acceptable salt in a sterile aqueous carrier or parentcrally 
acceptable oil, for example polyethylene glycol, polyvinyl pynolidone, lecithin, arachis oil 
or sesame oil. Alternatively, the solution can be lyophUised and then reconstituted with a 
suitable solvent just prior to administration. 
25 Compositions for nasal administration may convcnientiy be formulated as aerosols, 

drops, gels and powders. Aerosol formulations typically comprise a solution or fine 
suspension of the active substance in a physiologically acceptable aqueous or non-aqueous 
solvent and arc usually presented in single or multidose quantities in sterile form in a sealed 
container, which can take die form of a cartridge or refill for use widi an atonusing device. 
30 Alternatively the sealed ccmtainer may be a unitary dispensing device such as a single dose 
nasal inhaler or an aerosol dispenser fitted with a metering valve which is intended for 
disposal once the contents of the container have been exhausted. Wherc the dosage form 
comprises an aerosol dispenser, it will contain a propellant which can be a compressed gas 
such as compressed air or an organic propellant such as a fluorochlorohydrocarbon. The 
35 aerosol dosage forms can also take the form of a pump-atonuser. 

Compositions suitable for buccal or sublingual administration include tablets, 
lozenges and pastilles, wherein the active ingredient is formulated with a carrier such as 
sugar and acacia, tragacanth, or gelatin and glycerin. 

Compositions for rectal administration are converuendy in the form of 
40 suppositories contairung a conventional suppository base such as cocoa butter. 
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Compositions suitable for transdermal administration include ointments, gels and 

patches. 

Preferably the composition is in unit dose form such as a tablet, capsule or 
ampoule. 

5 Each dosage unit for oral administration contains prefaably from 1 to 250 mg 

(and for parenteral administration contains preferably from 0. 1 to 25 mg) of a compound 
of the formula (1) or a phaimaceutically acceptable salt thereof calculated as the free base. 

The phannaceutically acceptable compounds of the invention will normally be 
administered in a daily dosage regimen (for an adult patient) of. for example, an oral dose 

10 of between 1 mg and 500 mg, preferably between 10 mg and 400 mg e.g- between 10 mg 
and 250 mg, or an intravenous, subcutaneous, or intramuscular dose of between 0.1 mg 
and 100 mg, preferably between 0. 1 mg and 50 mg e.g. between 1 mg and 25 mg, of the 
compound of the formula (I) or a pharmaceurically acceptable salt thereof calculated as the 
free base, the compound being administered 1 to 4 nmes per day. Suitably the compounds 

15 will be administered for a period of continuous therapy, for example for a week or more, 

BIOLOGICAL DATA 

5-HTi-like Receptor Screen 
RABBIT BASILAR ARTERY 

20 Experiments were perfom:ied in intracranial arteries from rabbit isolated basilar 

artery in a similar method to one described previously (Parsons and Whalley, 1989. Eur J 
Pharmacol 174. 189-196.). 

In Ixief, rabbits were killed by overdose with anaesthetic (sodium 
pentobarbitone). The whole brain was quickly removed and immersed in ice cold 

25 modified Kreb's solution and the basilar artery removed with the aid of a dissecting 

microscope. The Krebs solution was of the following conoposition (mM) Na+ (120); K+ 
(5); Ca2+ (2.25); Mg2+ (0^5); CI* (98.5); SoJ- (1); EDTA (0.04). equiUbrated with 95% 
02/5% CO2. The endothelium was renwvcd by a gentie nibbing of the lumen with a fine 
metal wire. Arteries were then cut into ring segments (ca 4-5 mm wide) and set up for 

30 recording of isometric tension in 50 ml tissue baths in modified Krebs solution with die 
additional supplement of (mM); Na2+ (20); fumarate (10); pyruvate (5); L-glutamate (5) 
and glucose (10). The arteries were then placed under a resting force of 3-4 mN 
maintained at 37°C and the solution bubbled with 95% 02/5% CO2. 

After tests for initial reactivity with 90 mM KQ depolarising solution and for 

35 lack of acetylcholine-induced relaxation of 5-HT (10 mM) precontraction, cumulative 
concentration-effect curves (2 nM-60 mM) to 5-HT were constracted in die presence of 
ascorbate 200 mM, cocaine 6 mM, indomethacin 2.8 mM» ketanserin 1 mM and prazosin 1 
mM. 
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Following a 45-60 min wash period, cumularivc concentration-effect curves to the 
test compounds or 5-HT (as a time match control) were constructed in the presence of 
ascorbate, indomethacin, cocaine, ketanserin and prazosin. 

The compounds of Examples 1, 2, 7, 1 1 A, UB, 12, 13, 14, 15B, 16, 18, 19, 22, 
33, 34A, 38, 42, 43A, 43B, 44, 45A. and 45B had EC50 values (concentration for half 
ftiflTcimal contracdon) in the range 0.03 to l.S pM. 

Example 1 

4-Chloro-3-[2-NJ*4-(Diinethylaimno)ethyl]-5-phmylindole 

(a) Trifluoromethancsulphonic anhydride (10 g) was added to a cooled (ice bath) 
solution of 2-chl<HO-3-mcthyl-4-nitiDphenol (6.65 g) and 4-N ja-dimethylaminopyridine 
(8.66 g) in dichloromethane (100 ml) aver 30 minutes. After stirring for a further 4 hours 
the leaction mixture was poured into icc/2M hydrochloric acid (1:1, 100 ml) and stirred 
for 45 minutes. The organic phase was separated and solvent removed at reduced pressure. 
The residue was dissolved in diethyl ether (200 ml), filtered and the filtrate evaporated at 
reduced pressure to give 2-chlon>-6-nitro-3-trifluoromethancsulph<Hiyloxytoluene (9.9 g). 

iH NMR 5 (CDCI3) 2.63(s,3H), 7.39(d,lH) and 7.82(d,lH). 

(b) A mixture of 2-chloro-6-nitro-3-trifluoromethanesulphonyloxytoluene (9.7 g), 
phenylboric acid (3.7 g) tetrakis(triphenylphosphine)paIladium (0) (1.26 g), lithium 
chloride (1.77 g), benzene (300 ml) cthanol (30 ml) and aqueous 2N sodium carbonate 
(37 ml) was boiled for 1 6 hours. After cooling to room temperature the reaction mixture 
was extracted with diethyl ether (2 x 200 ml) and the combined organic phases dried 
(MgS04) and solvent lennovcd at reduced pressure. The residue was colunui 
chromatogr34>hed (alica gel, hexane 5% eAyl acetate/hexane eluant) to give 2-chlon)- 
6-nitro-3-phenyltoluene (7.04 g). 

iH NMR 8 (CDCI3) 7.29(d,lH), 7.33-7^1 (m,5H) and 7.76(d,lH). 

(c) A solution of 2-chlon>-6-nitro-3-phenyltoluene (7.03 g) in dimethylformamidc 
(60 ml) containing dimethylformamidc diethyl acetal (4.95 g) and pyrrolidine (2.42 g) was 
heated at 120'*C for 18 hours. Additional dimethylformamide diethyl acetal (2.09 g) and 
pyrrolidine (1.01 g) were added and heating continued for a further 3 hours. Solvent was 
removed at reduced pressure and the residue dissolved in methanol (50 ml). Raney nickel 
(one spatula measure) was added followed by hydrazine hydrate (5.17 g) in tiiree portions 
at 30 minute intervals. After stirring for a further 30 minutes after the addition of the final 
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portion of hydrazine hydrate the mixture was filtered solvent removed at reduced pressure 
and the residue column chromatographed (silica gel, ethyl acctate/hexane 0-20%) to give 
4-chlon>-5-phenylindole (2.49 g) 

5 iH NMR 8 (d6-dmso) 6.53(m,lH), 7,ll(d,lH), 7.34.7,52(m.7H) and lh50(br.s4H). 

(d) To an ice cooled solution of bis (dimethyJamino)methane (1.31 g) in 
dichloromethane (50 ml), acetyl chloride (1.01 g) was added over 10 minutes, the mixture 
stirred for a further 10 minutes and 4-chloro-5-phenylindole (2.19 g) in dichloromethane 

10 (30 ml) added. After stirring for 45 minutes the reaction mixture was basified with 10% 
sodium hydroxide and water (100 ml) added. The organic phase was separated washed 
with water (2 x 1(X) ml) dried (MgS04) and solvent removed at reduced pressure. The 
residue was dissolved in dimethylformamide (30 ml), potassium cyanide (2.38 g) and 
iodomethane (5.41 g) added. The mixture was stirred for 4 hours, diluted with water 

15 (100 ml) and extracted with ethyl acetate (3 x 100 ml). The ccnnbined organic extracts 
were washed with water (4 x 100 ml), dried (MgS04) and solvent removed at reduced 
pressure to give 4-chloro-3-cyanomethyl-5-phcnylindole (1.84 g). 

1h NMR 8 (dfi-dmso) 4,21(s,2H), 7.1 l(d,lH), 735-7.61 (m,7H) and 1 1.58(br.s,lH). 

20 

(e) A solution of 4-chloro-3-cyanomethyl-5-phcnylindole (1.8 g) in methanol (50 ml) 
containing dimethylamine (25 ml) and Raney nickel (one spatula measure) was shaken 
under an atmosphere of hydrogen (40 psi) for 90 minutes. The mixture was filtered and the 
filtrate evaporated at reduced pressure. The residue was colunui chromatographed (silica 

25 gel, 10% ammonia in meihanol/dichlorometfianc 0->5%) to give the free base of the title 
compound (0.446 g) which was converted to the oxalate salt by the addition of oxalic acid 
(0.28 g) and recrystallisarion from methanol/diethyl ctiier m.p. 197-200**C. 

Example 2 

30 4-Chloro-3-(2-aminoethyl)-5-phenylindole 

A solution of 4-chloro-3-cyanomethyl-5-phenylindole (0.83 g) in a mixture of methanol 
(50 ml) and saturated methanolic ammonia (50 ml) was shaken with Raney nickel (OJ^ g) 
under hydrogen (40 psi) for 5 hours. Evaporation of the filtered solution gave the tide 
compound as an oil, which was converted into its oxalate salt, 0.65 g, mp 197-198*'C 
35 (from methanol). 
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Example 3 

4-Chloro-3-(l-methyI«1^93,6-tetrahydro-4*pyridyl)-5-phenylindole 

Orthophosphoric acid (2.5 ml, 2N) and l-methyl-4-piperidone (0.3 ml) were added to a 
sdrred solution of 4-chloro-5-phenylindole (546 mg) in acedc acid (10 ml) at iS'^C, A 
5 fmther five aliquots of l-methyl-4-piperidone were added at 30 minute intervals and after 
18 hours the temperature was raised to 1 OO^C for a further 24 hours. The cool mixture 
was added to ice-ammonia (20 ml) and extracted with ethyl acetate and the extract was in 
turn extracted with 6N hydrochloric acid. The acid extract was neutralised with sodiimi 
bicarbonate and the resultant gum was extracted into ethyl acetate and the extract was 
10 evaporated. Reciystallisadon of the residue from 2-propanol gave 144 mg of the tide 
compound as its hydrochloride salt mp 2S5-258''C. 

Example 4 

4-Chloro-5-plienylindole-3-carboxaldehydegiianylhydrazone 

15 (a) 4-Chloro-5-phenylindole (569 mg) was added to \^smeier's reagent (from 0.25 
ml phosphoryl chloride and 1.0 ml dimethylformamide) at a temperature ^lO^^C. After 1 
hour at lO'^C the stirred mixture was heated at 35^C for 1 hour. The cool mixture was 
treated with ice (4 g) and a solution of sodium hydroxide (1.1 g) in water (3 ml) and then 
heated at the boiling point until evolution of dimethylamine had ceased. Filtration of the 

20 chilled mixmre gave 4-chloro-5-phenylindole3-carboxaldehyde (627 mg, mp 80-82®C). 

(b) A solution of aminoguanidine hydrochloride (267 mg) in methanol (10 ml) was 
added to a solution of the above aldehyde (617 mg) in methanol (15 ml) and after 1 hour 
the stined mixture was heated under reflux for 18 hours. The residue left after 
25 evaporation was dissolved in water and treated with sodium bicarbonate (220 mg) to give a 
sticky solid. This was dissolved in methanol and treated with a solution of maieic acid 
(280 mg) in methanol. The solid left after evsfxiration was washed with petroleum ether 
and ether. Recrystallisation twice from ethyl acetate gave the maleate salt of the tide 
ccHnpound as its three qnaner hydrate (103 mg, mp 203-205*'C), 

30 

Example 5 

3-[2-(Dimetliylamino)ethyl]-5-phenylindole 

(a) A stirred mixture of 5-bromoindole (5.88 g), bmzeneboronic acid (5.49 g), 
tetrakis(triphenylphosphine)palladium (0.7 g), barium hydroxide (14.2 g), 
35 dimethoxyethane ( 1 80 ml), and water (45 ml) was heated under reflux for 75 minutes. 

The volume of the mixture was reduced to about 50 ml by evaporation and the residue was 
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mixed with dichloromethane (200 ml) and water (200 ml) and filtered. The aqueous layer 
was extracted with dichloromethane (2 x 100 ml) and the combined organic extract was 
washed with water and brine. Evaporation of the dried solution gave an oil which was 
purified by flash chromatography (silica, petroleum cther/dichloromethane gradient) to 
5 give 4.43 g of 5-phenylindole, mp 63-64.5°C. 

(b) (i) In a manner similar to that of Example 1(d), 5-phenylindole (1.55 g) gave 0.77 g 
of 3-cyaiiomethyl-5-phenylindole, mp 100-1 03**C 

10 (b)(ii) In an alternative procedure the intermediate 5-phenylgramine was prepared by 

heating a stirred mixture of 5-bromogramine (0.5 g), benzeneboronic acid (0.27 g), sodium 
carbonate (0.42 g), tetrakis(triphenylphosphine)palladium (0.05 g), benzene (10 ml), 
ethanol (3 ml) and water (2 ml) under reflux for 2^ hours. The filtered mixture was 
washed with water and then extracted with dilute hydrochloric acid. The extract was 

15 neutralised with sodium hydroxide solution and then soUd potassium carbonate was added 
to give 5-phenylgramine (0.27 g, mp 130-131*CD. 

(c) In a manner simUar to that of Example 1 (e). hydrogcnation of the above nitrile 
(0,76 g) gave a 1 :1 .4 mixture of the amino and dimethylamino products. The crude 

20 product in tetrahydrofuran (15 ml) was treated with di-t-butyldicarbonate (145 mg), Ae 
solvent was removed, and the residue was purified by flash chromatography (6 to 15% 
methanol in dichloromethane) to give, after elution of the 3-(2-t- 
butyloxycarbonylarmnoethyl)-5-phcnylindolc 0.14 g of 3-t2-(dimethylamino)ethyl)-5- 
phenyKndole as an oil. This was converted into 0.12 g of the oxalate salt, mp 1433-145^C 

25 (fipom 2-propanol). 

Example 6 

3.(2.Aminoethyl)-S-ph«iylindole 

In a manner similar to that of Example 2, 3-cyanonf»ediyl-5-phenylindole (0.77 g) gave 
30 0,65 g of the title compound as its oxalate salt, mp 197-198'*C (from methanol). 

Example 7 

3.(l-McthyH^A6-tetrahydro.4-pyridyI)-5-phenylindole 

(a) l-Methyl-4-piperidone (506 mg) was added to a solution of 5-phenylindole (430 
35 mg) in methanol (6 nil) containing 30% w/v sodium methoxide in methanol (2.55 ml) and 
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the solution was stured under reflux for 3 hours. Filtratian of the chilled mixture gave 464 
mg of the title compound* mp 225-227®C (from methanol). 

(b) In an altemative procedure, a stirred mixture of 5-bromo-3-(l-methyH,2»3»6- 
5 tetrahydro-4-pyridyl)indole (1.0 g), benzeneboronic acid (0.5 g), sodium carbonate (0.72 
g), tetrakis(triphenylphosphine)palladium (0.2 g), benzene (30 ml), cthanol (9 ml) and 
water (4 ml) was heated under reflux for 1.5 hours. The filtered mixture was washed with 
water and then extracted with dilute hydrochloric acid. The extract wps washed with ether 
and filtered to give the hydrochloride of the tide compound (0.33 g, mp 272-274**C). 

10 

Example 8 

5-Phenyiindole-3-carbDxaldehyde guanyihydrazone 

(a) In a manner similar to that of Example 4(a), 5-phenylindole (1.0 g) gave 5- 
phenylindolc-3-carboxaldehyde (1.1 g, mp 233-235**C). 

15 

(b) In a manner similar to that of Example 4(b) the above aldehyde (443 mg) gave 
235 mg of the title compound as its maleate salt mp 22S.5-2263^C (from 
ethanol/methanol). 

20 Example 9 

3-[2-(Dimethylamino)eUiyl>5-(l-naphthyl)indole (9A),and 3-(2-aminoethyl)-5-(l- 
naphthyDindole (9B) 

(a) In a manner similar to that of Example 5(a), l-naphthaleneboronic acid (3.71 g) 
gave 5-(l-naph^yl)u^dolc as an oil (3.2 g). 

25 

(b) In a manner similar to that of Example 1(d), 5-(l-naphthyl)indole (3.1 g) gave 3- 
cyanomethyl-5-(l-naphthyl)indole as a gum (2.1 g). 

(c) In a manner similar to that of Example 1(e), 3-cyanomethyl-5(l-naphthyl)indole 
30 (2.1 g) gave 288 mg of 3-[2-(dimethylamino)ethyll-5-(l-naphthyl)indolc, mp 146-148^C 

(ftom toluene), 3-(2-Aminoethyl)-5-(l-naphthyl)indole was obtained as a more polar 
component during the chromatographic puriflcation of the above compound. The partially 
purified conqxmnd (322 mg) was treated with di-t-butyldicarbonate (180 mg) in 
tetrahydiofuran (5 ml) to give, after, flash chromatography with 30% ethyl acetate in 
35 hexane, 245 mg of the t-butyloxycarbonyl derivative. Hydrogen chloride was briefly 
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passed into a solution of this derivative in dichloromethane, and the solution was chilled to 
give 3-(2-aminocthyl)-5-(l-naphthyl)indole hydrochloride (180 mg, mp 241-243°C). 

Example 10 

5 3.[2-(Dimethylainino)ethyIl-5.(2,6-dimethylphcnyI)indole (lOA), and 3-(2. 
aminoethyi)-5-(2^diTnethylphenyl)indole (lOB) 

(a)(i) A stirred mixture of l-triisopropylsilyl-5-indoleboronic acid (1.6 g), 2,6- 
dimethylbiomobenzene (1.32 ml), barium hydroxide octahydrate (1.6 g). 
tetrakis(triphenylphosphine)palladium (0.29 g), dimethoxyethane (25 ml), and water (6 

10 ml) was heated under lenux for 2.5 hours. The mixture was fdtered, the aqueous solution 
was extracted with ether, and the combined organic extract was evaporated to an oil. Flash 
chromatography (silica, petroleum ether then mixtures with ether) gave 0.62 g of 5-(2,6- 
dimethylphenyl)-l-triisopropylsilylindole as a slowly crystallising oil, and dien 0.31 g of 
5-(2,6-dimethylphcnyl)indole, mp 92-93''C (from cyclohexane). The cmde protected 

15 indole(0.6g)intetrahydiDfiiran(10ml) was treated briefly with 1.0 M 

tetiabutylammonium fluoride in tetrahydrofuran (1 .6 ml). The residue after evaporation 
was dissolved in ether, the solution was washed with water and evaporated to an oil which 
gave further solid 5-(2,6-dimcthylphenyl)indole (0.2 g) when triturated with petroleum 
ether. l-Triisopix>pylsilyl-5-indoleboronic acid was prepared as follows. Triisopropylsilyl 

20 chloride (6.87 g) was added to the sodium salt prq^arcd from 5-bromoindole (6.35 g) and 
sodium hydride (1,71 g, 50% suspension in oil) in dimethylformamide (32 ml) and the 
mixture was stirred at room temperature for 2 hours then poured into ice water (150 ml). 
The crude intermediate obtained by evaporation of the dichloromethane extract was 
purified by flash chromatography (silica, petroleum ether) to give 5-bromo-l- 

25 triisopropylindole (10,0 g) as an oil. The latter (3.52 g) in tetrahydrofuran (50 ml) was 
treated with t-butyl lithium in hexane (12.4 ml, 1.7 M) at -65**C during 15 minutes. The 
solution was kept at -65®C for 1 hour and then trimethylborate (1 1.4 ml) was added 
dropwise during 10 minutes at -65 to -55**C and the solution was kept a fiarther 45 minutes 
at -65**C. Aqueous methanol (4 ml, 50%) was then added dropwise and the temperature 

30 was allowed to rise to ambient. After 2 hours the solution was added to water (150 ml) 
and the mixture was extracted with ether. Evaporation of the washed and dried extract 
gave l-triisopropyl-S-indoleboronic acid as a glassy solid (3.2 g) which was used without 
purification. 

35 (a)(ii) In an alternative procedure, a vigorously stirred mixture of 5-bromoindole (4.45 
g), 2,6-dimethylben2eneboronic acid (3.75 g) , barium hydroxide octahydrate (7.89 g), 
tetrakis(triphenylphosphine)palladium (0.2 g), dimethoxyethane (1 10 ml) and water (27 
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ml) was heated under reflux for 8 hours. The cool mixture was filtered* the filtrate 
evaporated to low volume and the residue was distributed between ethyl acetate (100 ml) 
and water (75 ml). Hydrochloric acid was added to give a clear two phase system and the 
OTganic solution was separated, washed with water and brine, and evaporated to an oil. 
5 Flash chromatography on silica with 8:1 petroleum spirit : ether gave 5-(2,6- 
dimethylphenyI)indole (0.94 g). 

(b) In a manner similar to that of Example 1 (d). 5-(2,6-dimcthylphenyl)indole (0.9 g) 
gave 3-(cyanomethyl)-5-(2,6-diniethylph»yl)indoie as an oil (03 g). 

10 

(c) In a manner similar to that of Example 1 (e), hydrogenation of the above nitrile 
gave a mixture of the two title compounds. Flash chromatography on silica gel with 
200: 10: 1 dichloromethanermethanohammonia gave the less polar 3-[2- 
(diniethylamino)ethyl]-S-(2,6-dimethylphenyl)indole (80 mg) which was convened into its 

15 bemioxalate hydrate (60 mg. mp 237-239°C from methanol), and the polar 3-(2- 
aminocthyl)-5-(2,6-dimethylphenyl)indolc (50 mg) which was convened into its 
hemioxalate (30 mg, mp 252-254°C, from methanol-ether). 

Example 11 

20 4-Chloro-3-[2-(dimethylamino)ethyl}-5-(6-methoxy-3-pyridy Dindole (1 1 A) and 3-(2- 
aminoetbyl)-4-chloro>5-(6-meUioxy-3-pyridyl)tndole (IIB) 

(a) In a similar manner to that of Example 1(b), 6-methoxy-3-pyridineboronic acid 
(7.0 g) and 2-chloro-6-mtro-3-trifluoromethanesulphonyloxytoluene (10.0 g) gave 2- 
chloro-3-(6-methoxy-3-pyridyl)-6-nitrotoluene (3.18 g). ^H-nmr (0X33)5 2.63 (s, 3H); 

25 7.39 (d,lH); 7.83 (d,lH). 

(b) In a similar manner to that of Example 1 (c), 2-chloro-3-(6-mcthoxy-3-pyridyl)-6- 
nitrotoluene (3.18 g) gave 4-chloro-5-(6-methoxy-3-pyridyl)indole (1.76 g. mp 1 18-12r 
C). 

30 

(c) In a similar manner to that of Example 1 (d), the above indole ( 1 .6 g) gave 4- 
chloio-3-cyanomethyl-5-(6-niethoxy-3-pyridyl)indole (0.76 g, mp 173-177*'Q. 

(d) In a similar manner to that of Example 1 (e), the above nitiile gave a mixture of 
35 ttie title compounds. Flash chromatography gave 4-chloro-3-[2-(dimethylamino)ethyl]-5- 

(6-methoxy-3-pyridyl)indole (428 mg, mp 140-144''C; after trituration with ether) and the 
primary amine which was purified further via its t-butyloxycarbonyl derivative (in a 
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similar manner to that in Example 9(a)) to give 3-(2-aminocthyl)-4-chloro-5-(6-methoxy- 
3-pyridyl)indole» isolated as its oxalate (130 mg, mp 213-216°C, from methanol). 

Example 12 

4.Chloro.S-(l,2-iUhydro.6-oxo-3-pyridyl)-3-[2-(dimcthylamino)ethyIl 

Trimethylsilyl chloride (65 mg) was added to 4-chlorD-3-[2-(dimethylamino)ethyl]-5-(6- 
methoxy-3-pyridyl)iiidole (1(X) mg) and sodium iodide (90 mg) in acetonitrilc (2 ml) and 
the mixtuie was heated under reflux overnight. The cool mixture was poured into cold 
water and the residue left after evaporation was recrystalliscd ftom water to give Ae 
hydroiodide of the tide compound (83 mg, mp 160-1 65**0. 

Example 13 

3-(2-Aminoethyl)-4H:hloro-5-(l^-dihydro-6-o(xo-3-pyridyl)indolc 

In a manner similar to that of Example 12, 3-(2-aixiinoethyl)-4-chloro-5-(6-methoxy-3- 
pyridyl)indole (90 mg) gave the tide compound, isolated as its oxalate salt (37 mg, mp 
245-247**C fipom methanol). 

Example 14 

5»(l^I>ihydro-4-oxo-l*pyridyl)-3-(l-niethyl-lA3^tetrahydro-4-pyri (a) 

A stilted mixture of 5-aminoindole (2.48 g), 4H-pyran-4-one (2.01 g), 
hydrochloric add (1 .6 ml) and water (25 ml), was heated under reflux for 4 hours. The 
cooled mixture was neutralised with dilute sodium bicarbonate solution to deposit a gum 
which was washed witfi water and taken up in ethanol (60 ml). The residue left after 
evaporation was combined with the product obtained from a further 1.32 g of S- 
aminoindole and purifiod by flash chromatography (silica, 10:1 
dichlorometfianermethanol) to give 5-(l,4-diihydro-4-oxo-l-pyridyl)indole (1.48 g, mp 
240-241*^ from ethanol-ethcr), 

(b) A mixtuxe of die above indole (0.7 g), l-mediyl-4-piperidone (0.81 ml), 
medianoUc sodium hydroxide (3.7 ml, 30% w/v) and methanol (10 ml), was heated under 
reflux for 8 hours and then evaporated to 50% of its original volume. The residue was 
diluted with water (20 ml), dilute hydrochloric acid added to pH 8, and the solution was 
concentrated to give the tiUe compound as its hydrochloride salt (0.88 g, mp 250-252**C, 
from aqueous ethanol). 
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Example 15 

3-(2-Anunoethyl)-5-(2-pyridyl)indole (ISA), and 3-[2.(diniethylainino)ethyIl-5-(2. 
pyridyl)indole (15B) 

(a) A stirred mixture of l-triisopropyl-5Tindoleboronic acid (4.48 g), 2- 

5 faromopyridine (4.42 g), sodium carbonate (2.76 g). benzene (80 ml), water (16 ml), 
ethanol (24 ml) and tetrakis(triphenylphosphine)palladium (0.81 g) was heated under 
reflux for 4.5 hours and then the organic solution was washed with water and with dilute 
hydnxrhloric acid. After evaporation of the organic solvent the crude 5-(2-pyTidyl)-l - 
triisopropylindole was deprotected with 1.0 M tetrabutylanunonium fluoride in 
10 tetrahydrofiiran and the product subjected to flash chxDmatography (silica, 0 to 2% 

methanol in dichloromethane) to give crude 5-(2-pyridyl)indole (1.38 g, mp 125-128*'C). 

(b) In a manner similar to that of Example 1 (d), the above indole ( 1 .37 g) gave 3- 
(cyanomeihyl)-5-(2-pyiidyl)indole (0^6 g, mp 1 16-121''C, from 

15 dicUoromethane/hexane). 

(c) In a manner similar to that of Example 1 (e), hydrogenation of the above nitrile 
(0.25 g) gave 3-(2-aminoethyl)-5-(2-pyTidyl)indole, isolated as its oxalate (53 mg, mp 
186-188'*C &om methanol), and 3-[2.(dimethylamino)ethyl].5-(2-pyridyl)indole isolated 

20 as its oxalate (100 mg, nLp. 104-108*'C), 

Example 16 

3-[2-(Dimethylamino>ethyl]-S*(4-fluorophenyl)indole 

(a) In a similar manner to that of Exannple 5(a) 5-bromoindole (3.53 g) and 4- 

25 fluorobcnzencboronic acid (3.78 g) gave 5-(4.fluorophenyl)indole (3.09 g, mp 95-96'*C). 

(b) In a similar manner to that of Example 1 (d), the above indole (2.53 g) gave 3- 
(cyanomethyl)-5-(4-fluoTt^hcnyl)indole (1.93 g, mp 143,5-145*'C. from ether/petroleum 
ether)* 

30 

(c) In a similar manner to that of Example 1(e), the above nitrile (501 mg) gave an 
i ' approximately equimolar mixture of the amino and dimethylamino products which was 

purified in a similar manner to that of Example 5(c) to give the tide compound, isolated as 
its oxalate (170 mg. rap 195-196**C, from ethanoVmethanol). 
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Example 17 

3-(2-Aiiiinoethyl)-5-(4-fluorophenyl)indole 

In a similar manner to that of Example 2, the nitrile from 16(b) above (400 mg) gave the 
title compound, isolated as its oxalate (120 mg, mp 202-203.S''C from methanol). 

Example 18 

3- (2-Aiiunoethyl)-4*chloro-5-(4-nuorophenyl)indDle 

(a) In a similar manner to that of Example 1(b), 4-flua!iobenzenebomnic acid (7.8 g) 
gave 2-chlon>-3-(4-fluorophenyl)-6-nitiotoluene (8.4 g, mp 61.S-62.5**C). 

(b) In a variation on the method of Example 1(c), the enamine obtained from 5.7 g of 
die above nitiotoluene was dissolved in ethanol (15 ml) and the solution was added 
diopwise during 20 minutes to a stined mixture of 30% aqueous titanium trichloride 

(65 ml) and ethanol (IS ml). After 3 hours the mixture was extracted with edier, the extract 
was washed with water and sodium carbonate solution, dried, and evaporated. The residue 
was purified by colunui chromatography (sOica gel, 3:2 petroleum ethendichloromethane) 
to give 4-dilon>-5-(4-fIuoiophenyl)indole (1.8 g, mp 93-94**C. from cylcohexane). 

(c) In a similar manner to that of Example 1(d), the above indole (3.1 g) gave 4- 
chlon>3-cyanomethyl-S-(4-fluorophenyl)indole (2.0 g, mp 172-173^C, from cylcohexane- 
ether). 

(d) In a similar maimer to that of Example 2, the above nitrile (0.46 g) gave the 
oxalate of the title compound (0,37 g, mp 185.5-1 87°C, from noethanol). 

Example 19 

4- Chloro-3-[2.(N^-dimethyiamino)ethyl]-5-(4-nuorophenyI)indole 

In a similar manner to that of Exan^le 1 (e), 4-chlorD-3-cyanomethyl-5-(4- 
£luoiDphenyl)indole (0.51 g) gave the oxalate of the title compound (0.21 g, mp 215-216^'C:, 
from methanol). 

Example 20 

3-[2«(N,N-DimethylamIno)ethyl]-5-(4-methylphenyl)indale 

A stined mixture of 5-bit>mo-3-[2-(N,N-dimethylamino)ethyl]indole (0.2 g), 4- 
methylbenzeneboronic acid (0.21 g), barium hydroxide (0.59 g), 

tBtrakis(triphenylpho5phine)palladium (16 mg), dimethoxyethane (6 ml) and water (1 ml) 
was heated under reflux in an inen atmosphere for 24 hours. The filtered mixture was 
distributed between water and ethyl acetate and the organic extract was evaporated to an oil 
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(0.23 g). Column chromatogr^hy (silica, 1(X):10:1 dichloromethaiiermethanoliainmonia) 
gave the tide compound which was isolated as its oxalate (0.04 g, mp 160-162^C, from 
methanol). 

5 Example 21 

4- Chloro-3-[2-(N^-dnnelhylamino)^hyl]-5-(4-methylphafiyl)indoie 

(a) In a similar manner to diat Exanq3le 1 (b), 4-methylbenzenebaionic acid (S.08 g) 
gave 2-chloro-3-(4-methylphenyl)-6-nitrotoluene (J SI g, mp 92-94'*C). 

(b) In a similar manner to that of Example 1 (c), the above nitrotoluene (S.95 g) gave 
10 4-chlaro-5-(4-ntethylphenyl)indole (0.45 g» mp from ). 

(c) In a similar manner to that of Example 1 (d), the above indole (0.9 g) gave 4- 
chlorD-3-cyanomethyl-5-(4-methylphenyl)indole as an oil (1.91 g). 

(d) In a similar manner to that of Example 1 (eX the above nitrile (1 .91 g) gave the 
oxalate of the title compound (0.15 g, mp 1 89-191*'C from methanol). 

15 

Example 22 

3*(N.Methylpiperidin^yl)^-phenylinclDle 

3-(l-Mcfliyl-l A3,6-tctrahydK>-4-pyridyl)-5-phenylindole hydrocMoride (0.33 g) in ethanol 
(40 ml) was shaken with 10% palladium on charcoal (0.1 g) undo- hydrogen at 45 psi antU 
20 hydrogenation was conqilete. Evaporation of the filtered solution gave a solid which was 
rccrystallised from 2-propanol and then £rom ethanol to give the hydrochloride of the title 
compound (0.12 g, mp 247-249'*C). 

Example 23 

25 5-(lAD>hydro-4-oxo-l-pyridyl)-3-(N-methylpiperidin-4-yl)indole 

In a similar manner to that of Example 22, 5-(l,4-dihydio-4^xo-l-pyridyl)-3-(l-methyl- 
1^3,6-tetrahydro-4-pyridyl)indole hydrochloride (1.03 g) was hydrogenated to give the 
hydrochloride of the title compound (0.75 g, mp >3(X)**C (decomposition), from ethanol). 

30 Example 24 

5- (2-Cyanophenyl)-3-(l-methyMA3,6-tetrahydro-4-pyridyl)iiidole 

(a) In a similar manner to that of Example l(Ka)(i)t 2-bromobenzonitrile (2.73 g) gave 
5-(2-cyanophenyl)indole (0.75 g, mp 177-178**C from cyclohexane). 

(b) In a amilar manner to that of Exan^le 7(a), the above indole (0.74 g) gave the tide 
35 compound (0.76 g, mp 225.2-228**C, from methanol). 
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Example 25 

5-(2-Cyanophenyl)-3-(N-methylpiperidln^-yl)indoIe 

In a similar manner to that of Example 23, 5-(2-cyan<vhenyl)-3-(l-methyl-i;2,3»6- 
5 tetrahydn>4.pyridyl)indole hydrochloride (0.35 g) gave the hydrochloride of the title 
compound (0.15 g, mp 292-294^C (decomposition), from methanol). 

Example 26 

3-(l.Methy|.l^^^tetrahydro-4-pyridyl)-S^3.pyridyl)indole 

10 (a) In a similar manner to that of Example 10(a)(i), 3-bromopyridine (2.37 g) gave 5- 
(3-pyridyl)indole (0.64 g, mp IST-IST.S^'C finom acetonitrile>. 

(b) In a similar manner to that ofBxsmplc 7(a). the above indole (0.63 g) gave the title 



15 Example 27 

3-(N-Methylpipcridin-4-yl)-S.(3-pyridyl)indole 

In a similar manner to tiiat of Exaxi5)le 23, 3-(l-metfiyH,23.6-tetrahydro^pyTidyl)^5-(3- 
pyridyl)indole (0.47 g) gave the title compound as its dihydrocWoridc (0.26 g, mp 253- 
255*C from etiianol). 

20 

Example 28 

S.(4-Methoxy.2-pyrimldinyl)-3-(l-methyiaA3»6.tctrahydit>-4.pyridyl^ 

(a) In a sinrilar manner to that of Example 10(a)(i). 4.benzyloxy-2-chloropyrimidine (3.86 
g) gave 5.(4-benzyloxy-2-pyrimidinyl)indole (0.7 g, mp 207-209**C from acetonitrile). 
25 (b) In a similar manner to tiiat of Example 7(a), the above indole (0.69 g) gave the tide 
ccmpound (0.55 g, mp 188-189.5**C from methanol). 

Example 29 

5-(4-Mcthoxy.2-pyrimidinyl)-3-(N-methylplperidin-4-yl)indo!e 

30 In a similar manner to dial of Exanqilc 22, 5-(4-metiioxy-2-pyrimidinyl)-3-(l -methyl- 
l,23,6-teirahydio-4-pyridyl)indole (0.47 g) gave the tide compound (0.3 g, mp 206- 
2tJ7^*C from 2-propanol). 



compound (0.7 g, mp 231.5-234^C, from medianol). 
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Example 30 

5.(ly«-Dihydro-4^xo-2-pyrimidinyl).3-(l-methyia;2;3,6-tetrahydro^pyridyI) 

In a similar manner to that of Exanqile 12» 5-(4-methoxy-2-pyrimidinyl)-3-(l-mcdiyl- 
1^3,6-tetrahydro-4-pyridyl)indole (0.54 g) gave the title compound isolated as its 
5 dihydrocMoride salt (0.44 g, mp 238-242**C (decomposition), from ethanol). 

Example 31 

4-Chloro-3-[2-(N^-dimethylamino)ethyl]-5-(4.methoxyphenyl)indole 

(a) In a similar manner to that of Example 1(b), 4-methoxybenzeneboronic acid (S.O g) 
10 gave 2-chloro-3-(4-methoxyphenyl)-6-nitiotoluene C7.3 g, mp 87-89**C firom 

dichlofomediane/hexane). 

(b) In a similar manner to that of Example 1 (c), the above nitrotoluene (7.25 g) gave 
4-chloro-5-(4-methoxyphenyl)indole (1.35 g, mp 105-106^C after trituration with 
edier/hexane). 

15 (c) In a similar manner to that of Example 1(d), the above indole (1.25 g) gave4- 
chlaio-3-cyanomethyl-5-(4-methoxyphcnyl)indolc (0.15 g, mp 131-134**C from 
dicUoromethane/hexane). 

(d) In a similar manner to that of Example 1(c), the above nitrile (0.15 g) gave the title 
compound (0.04 g, mp 150-153°C, after triniration witii methanoVether). 

20 

Example 32 

3- [2-(NJ<-Dimethylamino)cthyl>5.(4-mcthoxyphcnyl)indole 

(a) In a sintular manner to that of Example 5(a), 4-methoxybenzcneboronic acid (3.2 g) 
gave 5-(4-xnethoxyphenyl)indole (1^ g, mp 1 18-120**C, from dichloromethane/hexane). 
25 (b) In a similar manner to that of Example 1 (d), the above indole (1 .0 g) gave 3- 
cyanomctfiyl-5-(4-mcthoxyphenyl)indole (0.41 g,mp 141-143°C, fiom 
dichl<»ometiiane/hexane). 

(c) In a similar manner to that of Example 1(e), the above nitrile (03 g) gave the 
oxalate of the title compound (0.06 g, mp 193-195*C, from methanol/ether). 

30 

Example 33 

4- Chloro-5-(4-chlorophenyl)-3-[2.(NJM-dimcthylamino)ethyllindole 

(a) In a similar manner to that of Example 1 (b), 4-chlon)benzeneboronic acid (8.0 g) 
gave 2-chl0ro-3-(4-chlorophenyl)-6-nitroioluene (7.36 g, mp 87-89°C fttjm dichloro- 
35 methane/petroleum etiier). 
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(b) In a similar manner to that of Example 1 8(b), the above nitrotoluene (736 g) gave 

4- chloK>-5-(4-chlon>phenyl)indole (2.34 mp 79-82«C, from cyclohexane). 

(c) In a similar manner to that of Example 1(d), the above indole (0.86 g) gave 4- 
chlon>-5-(4-chlorophenyl)-3-cyanomcthylindole (0.4 g,mp 193-195*'C). 

5 (d) In a similar manner to that of Example 1 (e), the above nitrile (0.4 g) gave the 
oxalate of the tide conq>ound (0.13 g, mp 218-219**C, from methanol). 

Example 34 

5- (4.ChlDrophenyl)-3-[2-(N^-dimethylamino)ethyl]indole (34A) and 5-(4- 
10 chlorophenyl>-3-(2*aminoethyl)indole (34B) 

(a) In a similar manner to that of Example 5(a), 4-chlorobenzeneboronic acid (3.94 g) 
gave 5-(4-chlorophenyl)indole (1 .86 g, mp 109-1 1 PC, from tolucne-hexane), 

(b) In a similar manner to that of Example 1(d), the above indole (1 .82 g) gave 5-(4- 
chlorophenyl)-3-cyanomediylindolc (0.85 g, mp 138-1 40*^0). 

15 (c) In a similar manner to that of Example 9(c), the above nitrile (0.85 g) gave the 
oxalate of 5-(4-chlorophcnyl)-3-f2-(NJ^-dimcAylamino)ediyl]indoIe (0.18 g, mp 201- 
203**C fiom methanol) and the hydrochloride of 5-(4-chlorophenyl)-3-(2-aminoethyl)indole 
(0.09 g, mp 290**C (decomposition)). 

20 Eninple35 

4.Chloro-3-[2-(N,N.diniethylaiiuno)ettayl]-5-(4-trinuorome(hylphenyl^ndole 

(a) In a similar manner to that of Example 1 (b), 4-trifluoroben2eneboronic acid (1 1.1 1 
g) gave 2-chloro-6-nitn>-3-(4-trifluorophcnyl)toluene (10.61 g, mp 53-63X). 

(b) In a similar manner to that of Example 1 (c), the above nitrotoluene (10,5 g) gave 
25 4-chloro-5-(4-irifliiorophenyl)indole (2.1 g, mp 123-127°C, from cyclohexane). 

(c) In a similar manner to that of Example 1 (d), the above indole (2.0 g) gave 4- 
chloro-3-cyanometfiyl-5-(4-trifluorophenyl)indole (03 g. mp 202-205**C, ftom toluene). 

(d) In a similar manner to that of Example 1 (e), the above nitrile (0.5 g) gave the title 
compound (0.1 g, mp IST-lSg^'C from toluene). 

30 

Example 36 

3-(2-Aminoethyl)-5-(4-trifluoroniethylphenyl)indole 

(a) In a similar manner to that of Example 15(a), 4-brDmotrifluoromethylbenzene 
(3.55 g) and l-triisopropyl-5-indoleboronic (2.5 g) gave 5-(4-trifluaromethylphenyl)indole 
35 (1.46 g, mp 148-148.5**C, from dichloromethane-petrol). 
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(b) In a similar manner to that of Example 1 (d), the above indole (2. 1 1 g) gave 3- 
cyanomethyl-5-(4-trifluoromcthylphenyl)indole (1.26 g, mp 175-177°C, ftom 
dichloxomethane-petrol). 

(c) In a similar manner to that of Example 2, the above nitrile ( 1 . 1 g) gave the oxalate 
5 of the title compound (0.15 g, mp 214-21 S^'C, from aceionitrile). 

Example 37 

3-[2-(N^.Dimethylamino)ethyI]-5-(4-trlfluoromethylphenyl)indole 

In a similar manner to that of Exanq>le 20, 4-trifluon)methylbenzeneboronic acid (0^8 g) 
10 gave the title compound (75 mg, mp 155-156**C from toluene). 

Example 38 

3-{2-Aminoethyl)-5-(lAdihydro-4-oxo-l-pyridyI)indole 

(a) In a similar manner to that of Example 14(a), 5-aminogramine (4.0 g) and 4H- 

15 pyran-4-one (2.23 g) gave 5-(l,4-dihydro-4-oxo-l-pyiidyl)gramine (3i8 g, mp 208-210°C 
(decomposition)). 

(b) Methjd iodide (3.1 ml) was added to a stirred mixnne of the above gramine (3.28 
g) and potassium cyanide (3.09 g) in dimethylformamide (50 ml). After 2 hours at room 
temperaTuie the mixnsre was evaporated and the residue was chroinatographed (silica gel, 

20 l(X):20:2-4lOO:40:3 dichloromedianennethanol:amnKMiia) and the product was triturated 
with acetonitrile to give 3-cyanoniethyl-5-(l,4-dihydro-4-oxo-l-pyridyl)indole (1.51g, mp 
206-208*^). 

(c) In a similar manner to that of Example X the above nitrile (0.7 g) gave the oxalate 
of the title ccxnpound (0.52 g, mp 230-232**C (decomposition), from methanol). 

25 

Example 39 

5-(ly4-Dihydro^oxo.l-pyridyl)-3-[2-(NJM-dlBncthylamino)ethyl].indole 

A mixture of 3-(2-anrinoethyl>5-(l ,4-dihydn>-4-oxo-l-pyridyl)indole (2.53 g), aqueous 
foraialdehyde (37%, 1.2 ml), sodium cyanoborohydride (1.58 g), acetic acid (2.9 ml) and 
30 methanol (1(X) ihl) was stirred at room tem(>erature for 5 hours. The residue left after 

evapcKation was digested widi boiling methanol (150 ml) and the material contained in the 
digest was chromatographed (silica gel, 1(X):20:2-*1(X):30:3 

dichloromethanemethanolrammonia) to give the title compound as a hydrated salt or 
complex with HCNBH3 (1.67 g, mp 202-204**C ftom cthanol). 
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Example 40 

5.Phenyl-3-(l^,5,6.tetrahydropyridiny-4-yl)indole 

A mixnne of 5-phenyUndole (0.3 g), 4-piperidone hydrochloride hydrate (0.6 g). 30% w/v 
sodium methoxide in methanol (2 ml) and methanol (6 ml) was heated under reflux for 8 
5 hours. The cool mixtuxe was diluted with water (to 25 ml) and then extracted with ethyl 
acetate (10 ml) and then with ether (30 ml). The organic extract was washed with water 
and then dilute hydrochloric acid (2 ml) was added to give the hydrochloride of the title 
compound (0.33 g, mp 265-267**C finom aqueous ethanol). 

10 Example 41 

3-[2-(Methylammo)ethyI]-5-phenylindole 

(a) A solution of 3-(2-aminocthyl)-5-phenyUndole (from 0.86 g of the oxalate) in 
dichloromediane (25 ml) was sthred for 4 hours with trieihylamine (0.4 ml) and 3-mcthyl-2- 
methylthiobenzothiazoUum iodide (0.94 g). The mixture was wshed with water and brine, 

15 dried, and ev^xirated to give crude 3-methyl.2-[2-(5-phcnyl-3-indolyl)ethyllimino-2,3- 
dihydrobenzothiazole (0.93 g). 

(b) The above imino compound (0.92 g) was heated at 100*C under nitrogen vnth 
methyl 4.toluenesulphonate (0.67 g) for 1.5 hours The cooled melt was triturated with 
ethyl acetate^ethcr to give crude 3-methyl-2-rN-(5-phenyl-3-indolyl)ethyl-N- 

20 inethyl]benzothiazolium 4-tolu«iesulphonate (1.14 g). 

(c) The above quaternary (1.14 g) was stirred for 3 hours with n-butylamine (0.2 ml) 
in dichloromethane (20 ml). The residue left after evaporation was taken up in ethanol (10 
ml) and the solution was stirred with potassium hydroxide (0.56 g). After 2 hours water 
(15 ml) and brine (20 ml) were added and die mixture was extracted with ethyl acetate. 

25 Evaparation of the washed and dried extract gave a gum which was triturated widi ether 
and dien chromatographed (silica gel, 100:10:1 dichloromediane:methanol:ammonia) to 
give the tide compound as a gum (0. 18 g). The oxalate had mp 226-228**C, from 
methanol/ether. 

20 Example 42 

4-Chloro-3-[2-(methylamino)ethyI].5-phenylindoIe 

(a) In a similarmanncr to that of Example 41(a), 3-(2-aminoediyl)-4-chloro-5- 
phenylindole oxalate (0.87 g) gave 3-metiiyl-2.r2-(4-chlon>-5-phenyl-3-indolyl)ethyl]imino- 
2,3-dihydrobenzodiiazole (0.71 g, mp 288-289**^ decomposition). 
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(b) In a similar manner to that of Example 41(b), but using a reaction temperature of 
IQC'C, the above imino compound (0.7 g) gave cmde 3-methyl-2-rN-(4-chloro-5-phenyl-3- 
indolyl)eihyl-N-mcthyl]benrothia2olium 4-toluenesulphonate (0.88 g). 

(c) In a similar manner to that of Example 41(c), the above qutemary (0.86 g) gave 
the tide compound (0,17 g) The oxalate had mp lOl-lOS^'C, from methanoL 

Example 43 

5«(6-Methoxy-3-pyridyl)-3-(l-methyM^3»6-tetrahydro-4-pyridyl)indole (43A) and 

3- (4-hydroxy-N-methylpiperidin-4-yl)-5.(6-mcthoxy-3.pyridyI)indole(43B) 

(a) In a similar manner to that of Example 5(a), 5-bromoindole (4.97 g) and 6- 
methoxy-3-pyridineboronic acid (5 g) gave 5-(6-medioxy-3-pyridyl)indole (1 .89 g, mp 82- 
86X). 

(b) In a similar manner to that of Example 7(a), the above indole (1 g) gave 5-(6- 
methoxy-3-pyridyl>3-(l-methyl-l,23,6-tetrahydn)-4-pyridyl)indole (0,27 g, mp 242*^0, 
decomposidon, from methanol/ethyl acetate). Concentration <rf the cmde product mother 
liquors gave 3-(4-hydroxy-N-methylpiperidin-4.yl)-5-(6-methoxy.3-pyridyl)indole (0.07 g, 
mp 20S^C decomposition, from methanol). 

Example 44 

4.Chloro-3-[2-(dim€thylamino)ethyll.5.(2.metltoxy-3-pyridyl)lndole 

(a) In a similar manner to that of Example 1(b), 2-methoxy-3-pyiidineboronic acid 
(7 J g) and 2-chloio-6-nitro-4-trifluoromethanesulphonyloxytcrfuene (20.8 g) gave 2- 
chlait>-5-(2-mcthaxyr3-pyridyl)-6-nitrotoluene (9,77 g, mp 87-90**C. from ether/hexane), 

(b) In a similar manner to that of Example 1(c), the above nitrotoluene (8.36 g) gave 

4- chlora-5-(2-methoxy-3-pyridyl)indole (3.9 g, mp 137-139°C^ from 
dichloromethane/hexane), 

(c) In a similar manner to that of Example 1 (d), the above indole (3.0 g) gave 4- 
chlon>-3-cyanomethyl-5-(2-methoxy-3-pyridyl)indole (1.33 g, mp 192-195*C, from 
ether/hexane). 

(d) In a sunilar manner to that of Example 1(e), the above nitrile (0.4 g) gave the title 
compound (0.16 g, mp 198-2(WCX after trituration with methanol/ether). 
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Example 45 

3-[2-(Diiiiethylamino)ethyI]-4-methyl-5-phenyllndole (45A) and 3-[2.AminoethyIl^. 
methyUS-phenylindole (45B) 

a) In a smular manner to that of Example 1(a), 3-hydroxy-2-methylben2aldehyde 
5 (1 1.9 g) gave 2-niethyl-3-trifluororaethanesulphonyloxyben2aldehyde (23 g). 

(b) In a similar manner to thai of Example 1(a), the above triflate (23 g) gave 2r 
methyl-3-phenylbenzaldchyde (1 1.6 g, mp 60-63^C from petroleum ether). 

(c) A mixture of the above aldehyde (1 1.6 g) and ethyl azidoacctate (30.5 g) in edianol 
(75 ml) was slowly added to ethanolic sodium ethoxide (from sodium, 5.4 g, and ethanoU 

10 250 ml) maintained at between -15 and -5**C The mixture was srirred at O^'C for 3 hours 
and was then allowed to warm up to room temperature overnight. The residue left after 
evaporation was distributed between ether and saturated aqueous ammonium chloride 
solution. The washed and dried ethereal extract was evaporated and the residue 
chromatographed (silica gel, 10% ether in petroleum ether) gave ethyl 3-(2-methyl-3- 

15 biphenyl)-2-azidopropencoate (5.6 g.mp66-68**C,fnnn petroleum 

(d) The above vinyl azide (7.5 g) in xylene (400 ml) was added diopwise over 1 hour 
to boiling xylene (14(X) mi) in an inert atmosphere. After 3 hours the solution was 
evapcKated to about 50 ml volume and aUowed to stand to give ethyl 4-methyl-5- 
phenylindole-2-carboxylatc (5.64 g, mp 161-164**0. 

20 (e) Tlie above ester (6. 1 g) in a mixturc of ethanol (50 nil) and dilute sodium 

hydroxide solution (25 ml) was heated underreflux far 1 hour. The warm mixture was then 
acidified with dilute hydrochloric acid to give a solid, which was dissolved in ether. 
Evaporation of the washed and dried solution gave 4-methyl-5.phenylindole-2-carboxylic 
acid (5.5 g,mp250*»C). 

25 (f) The above acid (5.5 g) was taken in portions and heated (bath temperature 300**) 
until efffcrvescence ceased (2-3 minutes). The melts were combined in ether and the 
solution evaporated to an oil which crystallised when allowed to stand, Reciystallisation 
from cyclohexane gave 4-methyl-5-phenylindole (3.45 g, mp 8 1-82X). 

(g) In a similar manner to that of Example 1 (d), the above indole (2.0 g) gave3- 
30 cyanomethyl.4-metiiyl-5.phcnylindole (1.5 g, rap 165-170°, from ethyl acetate). 

(h) In a similar manner to tiiat of Example 1(e), the above nitrile (1.2 g) gave 3-[2- 
(dimethylamino)etfiyl]-4-methyl-5-phenylindole oxalate (0.42 g, mp 213-216*'C, from 
methanol) and 3-[2-aminoethyl]-4-methyl-5-phcnylindole (0.27 g, mp 216-220^C. from 
methanol). 



35 
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Pharmaceutical formulations 

Example A 

A tablet for oral administranon is prepared by combining 



10 





Mg/Tablet 


Compound of formula G) 


100 


lactose 


153 


starch 


33 


crospovidone 


12 


miciocxystalline cellulose 


30 


magnesium stearate 


2 



into a 9 mm tablet 



15 



Example B 



330 mg 



An injection for parenteral adixdnistration is prepared from the following 



20 



25 



Compound of formula (I) 
IM citric acid 
sodium hydroxide (qs) 
water for injection BP 



% w:w 
0»50% (wn^) 
30% (yrv) 
topH3,2 
to 100 ml 



The compound of formula (I) is dissolved in the citric acid and the pH slowly adjusted to 
pH SSL with the sodium hydroxide solution. The solution is then made up to 100 ml with 
water, sterilised by filtration and sealed into appropriately sized ampoules and vials. 



30 
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CLAIMS: 

1 . A compound of structure (I): 



2 




Structure (1) 

in which 

r1 is an optionally substituted 6- to lO-nienibered aryl or heteioaiyl ring; 
r2 is hydrogen, halogen, Ci^alkyU CN, NO2 or CF3; 
r3 is C(r4)(R5)CH2NR6r"^, -CH=NNHC(NH)NH2 ^ 



a 

(CH2)q^ 



10 

and R^ are independendy hydrogen or Cj^alkyl; 
r6 and R^ are the same or different and arc each hydrogen or Ci^alkyl or together with 

the nitrogen atom to which they are attached form a ring; 
r8 is hydrogen, Ci^alkyU or Cs-galkcnyl; 
15 R^ is hydrogen and R^ is hydrogen or hydroxy, or R^ and R*' together represent a bond; 
and 

q and m are independently 1 or 2; 

and pharmaceudcally acceptable salts, solvates and hydrates thereof. 

20 2. A compound according to claim 1 where R^ is optionally substituted phenyl 

ornaphthyl. 

3. A compound according to claim 1 where R^ is an optionally substituted 6- 
to 10-membcred heteroaryl ring containing from 1 to 4 nitrogen atoms. 

25 

4. A compound according to any one of claims 1 to 3 wherein rMs 
unsubstituted or is substituted by 1 to 3 groups selected from halo. Ci^alkyl, hydroxy. 
0x0, Ci-4alkoxy. -C02R9 . -^fHCX)R9 -CX)NR10r1 1, -SO2NRIORI -NHSO2RI2, 
N02» -NRIOrI 1, NHCONH2, CN, CF3 or CF3O wherein r9 to R^ are independently 

30 hydrogen or Ci^alkyl and r12 is Ci^alkyl. 
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5. A compound according to any one of claims 1 to 4 wherein is hydrogen 
or halogen. 

5 6. A compound according to any one of claims 1 to S wherein r3 IS 

.CH=NNHC(NH)NH2 or C(R'*)(R5)CH2NR6r7 and r4 and r5 are both hydrogen or 
methyL 

7. A compound according to any one of claims 1 to 6 wherein R^ and r7 are 
10 both hydrogen or methyL 

8. A compound according to any one of claims 1 to 5 where R^ is a group 




9. A compound of structure Q) selected from : 
15 4-chloro-3-[2-N,N-(dimethylamino)ethyl]-5-phenylindole, 
4-chloro-3-(2-aminocthyl)-5-phenylindole, 

4-cWaro-3-(l-niethyl-l,2,3,6-ictrahydro-4-pyiidyi)-5-phenylindole, 

4- chloro-5-phcnylindole-3-carboxaldehydc guanyUiydrazone, 
3-[2-(dimethylamino)ethyl]-S-phenylindole. 

20 3-(2-aminocthyl)-5-phenylindole, 

3-(l-methyM^3,6-tetrahydn>-4-pyridyl)-5-phcnylindole, 

5- phenylindole-3-carboxaldehyde guanylhydrazone, 
3-[2-(dimethylamino)ethyll-5-(l-naphthyl)indole. 
3-(2-aminoethyl)-5-(l -naphthyl)indole, 

25 3-I2-(dimethylamino)ethyll-5-(2,6-dimethylphenyl)indole, 

3- (2-aminoethyl)-5-(2,6-dimcthylphenyl)indole, 

4- chloro-3-[2-(dimethylamino)cthyl]-5-(6-methoxy-3-pyridyl)indole, 
3-(2-aminoethyl)-4-chloro-5-(6-methoxy-3-pyridyl)indole, 
4^hloro-5-(l^-^hydro-6K>xo-3-pyridyl)-3-[2-(dimethylaniino)ethyl]indole, 

30 3.(2-aimnoethyl)-4-chlon)-5-(l»2-dihydro-6-oxo-3-pyridyl)indole, 

5- (l ,4-dihydrx>-4-oxo- 1 -pyridyl)-3-( 1 -methyl- 1 A3,6-tetrahydit>-4-pyTidyl)indole, 
3-C2-aminoethyl)-5-(2-pyridyl)indole, 
3-[2-(dimcthylamino)ediyll-5-(2-pyridyl)indole, 
3-[2-(dimethylamino)ethyl]-5-(4-fluorophcnyl)indolc, 
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3-(2-aininoethyl)-5-(4-fluorophenyl)indole, 

3- (2-aininoethyl)-4-chloro-5-(4-fluorophenyl)indole» 

4- chloro-3-[2-(N,N-dimethylamino)ethyl]-5-(4-flucm>phenyl^ 
3-[2-(NJ^-^methylainino)cthyl]-5-(4-meihylphenyl)indol^^ 

5 4-cWoro-J-[2.(N,N-^methylaimno)cthyl]-5-(4-methylphenyl)in 
3-(N-inethylpiperidin-4-yl>5-phcnylindole, 

5- (l Adihydio-4-oxc>- l-pyridyl)-3-(N-methylpipcridin-4-yl)mdole, 
5-(2Hqranophcnyl)-3-(l-inethyl-1.2,3,6-tctrahydro-^ 
5-(2-cyaiiophenyl)-3-(N-methylpiperidin-4-yl)indolc. 

10 3-(l-mcihyl-l»23,6-tetrahydro-4-pyridyIV5-(3-pyridyl)indote^ 
3-CN-inethylpiperidin-4-yl)-5"(3-pyTidyl)mdole, 
5-(4-methoxy-2-pyriimdinyl)-3-(l-methyl-lA3,6-tcti^ydro^ 
5-(4-incthoxy-2-pyriimdinyl)-3-(N-mediylpiperidin-4.yl)mdol^ 
5-(l,4^hydio-4-oxc>-2-pyiimidinyl)-3-(l-methyl-lA^ 

15 4K:hloro-3-[2-(N,N-diniethylainino)ethyl]-5-(4-xneA^ 

3- [2-(N J^-dimethylamino)ethyl]-5-(4-melhoxyphenyl)indole. 

4- chloro-5-(4K:hlorophenyl)-3-I2-(N,N-dimethylamino)^^ 

5- (4-chlcMophenyl)-3-[2-(N,N-dimethylainino)cthyllindole 
5-(4-chlorophcnyl)-3-(2-aniinoethyl)indole, 

20 4-^hloix>-3-[2-(N,N--dimethylamino)ethyl]-5K4-t^ 
3-(2-aimnoethyl)-5-(4-trifluo!romethylphenyl)ii«lole^ 
3-[2-(N,N-dimethylainino)eihyl>5K4-trinuoroineA^^ 
3-a-anunoethyl)-5-(l,4-dihydio-4-oxo-l-pyridyl)iiidole, 
5.(l,4Hiihydio-4-oxo-l-pyridyl)-3-[2-(NJ^-dimethylamino)eA^^ 

25 5-phenyl-3-(l,2^,6-tctrahydn>pyridiny-4-yl)indole. 
3-[2-(methylaimno)ethyll-5-phenylindole, 
4K;hloro-3-[2-(methylainino)cthyl]-5-phenylindole, 
5-(6-methoxy-3-pyridyl)-3-(l-xnethyl-lA3.6-tctrahydro-4-pyri^ 
3-(4-hydn>xy-N-mcdiylpipaidin-4-ylV5-{6-mcthoxy-3-pyridyl)indole, 

30 4-chloix>-3-I2-(dimethylaimno)ethyl]-5-(2.methoxy-3-pyridyl)indole. 
3-[2-(diinethylainino)ethyll-4-incthyl-5-phenylindole, 

3- [2-aminoethyl)-4-methyl-5-phenylindole, 

4- chloro-5-(lJ-Kiihydio-2K)xo-3-pyridyl)-3-[2-(dimethylamino)edi^^ 
3-a-aininoethyl)-4-chloro-5-(2.methoxy-3-pyridyl)indole, 

35 3-(2-aminoethyl)-4-chlon>-5-(l,2Hiihydix>-2K)xo-3-pyiidyl)m^^ 
3-(2-aimnoethyl)-4-chloit>-5-(4-methoxyphenyl)indole. 
3-(2-aimnoethyl)-5-(4-iiiethoxyphenyl)indole. 
3-(2-aininoethyl)-4-chloro-5-(4-methylphenyl)indole, 
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3-(2-aininoethyl)-5-(4-methylphenyl)indole, 
3-(2-aminocthyl)-4-chlc>ro-5-(4-chlorophenyI)indole,or 
3-(2-aininoethyl)-4-chloix)-5-(4-trifluoromethylphenyl)indole, or 
a phaimaceutically acceptable salt, solvate or hydrate thereof. 

5 

10. A process for the preparation of a compound of structure (I) or a salt, 
solvate or hydrate thereof, which comprises : 

(a) for compounds in which r3 is C(R^)(R5)CH2NR6r7 reduction of a 
10 cooqiound of structure (II): 




(in which and R^ arc as described for structure (I) and Y is a reducible group) 
optionally in the presence of a conq)ound of the formula R^R^NH in which R^ and R*^ are 
15 as described for structure (I); or 

(b) reaction of a compound of structure (m) : 




Structure (HI) 

(wherein R^ and R^ axe as hereinbefore defined) 
20 or a salt thereof, with a compound of structure (TV) : 

r3cH2CHO 
Structure (IV) 

or a protected derivative (e.g. an acetal or ketal) thereof wherein r3 is as described for 
structure (I); or 
25 (c) for compounds where IS 
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10 



\. 

NR : 



Teaction of a compound of structure (V) : 




Structure (V) 

5 (wherein RlandR2 are as hereinbefore defined) 
with a conq>onnd of stnicture CVI) : 




NR ; 



Structure (VI) 

(wherein is a N-piotecting group or as hereinbefore defined and q and m are as 
hereinbefore defined), and if required removing the N-protecring group and/or dehydrating 
to form a ccnnpound wherein R» and R^ together represent a bcmd and optionaUy 
thereafter hydiogenating to form a compound wherein Ra and R^ are both hydrogen; 

(d) reaction in the presence of a palladium catalyst of a compound of 
structure (Vn) : 




15 « 

Structure (VII) 

with a compound of formula rIx^, wherein R^^ is hydrogen or an N-protecting group, 
r15 is a group R^ as hereinbefore defined or a precursor thereof. R^ is as hereinbefore 
defined and one of and is B(OH2) and the other is a suitable leaving group, and 
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thereafter if required removing the N-piotecting group and/or converting R 15 to a group 

(e) for compounds wherein r3 is -CH=NNHC(NH)NH2» reaction of a 
compound of structure (Vm) : 



2 



5 




Structure (Vm) 

wherein and are as hereinbefore defined with aminoguanidine or an acid addition 
salt thereof; 

and thereafter optionally 

10 • converting a group R^ into another group R^; 

• convening a group R^ into another group R^ 

• forming a phannaceutically acceptable salt or hydrate thereof. 

11. A compound of structure (I) as defined in claim 1 or a phannaceutically 
15 acceptable salt, solvate or hydrate thereof for use as a medicamoiL 

12. A pharmaceutical composition comprising a compound of structure (I) as 
defined in claim 1 or a pharmaceutically acceptable salt, solvate or hydrate thereof and a 
phannaceutically acceptable canter. 

20 

13. A method of treatment of a omdition which requires modulation of the 
S-HTi-like receptor which comprises administering to a subject in need thereof an 
effective amount of a compound of stmctnre (I) as defined in claim 1 or a 
pharmaceutically acceptable salt, solvate or hydrate thereof. 
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